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PROBLEM TO BE SOLVED: To maintain stable • * 

luminescent characteristic at high temperature, by *■ 

providing a positive hole transporting layer with an 4^&J&, ^'i&fHjMr 

aromatic diamine containing polyether with high glass 4 ^ '*■ 

transition temperature and a low molecular aromatic yl Jl 

amine compound. vi^"& 

SOLUTION: A positive hole transporting layer contains 

an aromatic diamine containing polyether which has a 

repeating unit represented by formula I or formula II and ^ 

weight average molecular weight of 1 000-1 0000, and a 

low molecular aromatic amine compound with molecular % 
weight less than 1000. In the formula I and the formula II, 

Ar1-Ar9 respectively and independently show bivalent j2fi_ v 

aromatic ring or aromatic complex ring group which can 

have an substituted group. X and Y are selected from a -R- 

linking group shown in formula III, formula IV. formula V, o 

formula VI, and formula VII. R' in the formulas III-VII vii 

show an alkylene group which can have an substituted ^, 

group, and R" show an aromatic ring group which can 

have an alkyl group or a substituted group. There are a method that compounds in the formula I 
and the formula II are laminated as independent layers, and a method that they are mixed into a 
single layer. 
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[0062] 4*>\ *%nm&T %. y *± 

[0 0 6 3] jETLf&ii! 4 £##Ri?7 5 y#£*° !> ^ 
-t/H t fi^#*K7 5 yfc£fcR £ ®«MJ«!£ £ 
1-5*^, t-f, mHB& (I) *ttt (ID T"g$ 

tizmmvT ? y^* y x-x/>i: , awcttiiE 

h 7 y 64 v v<>f y^-M^l^ttSIM 
4^©tSlP»J£Sr«flI. *#LTife*igttt«s{U ^ 
h e y a- hS^r -f hS4if©*fel!:± D»S 

[0 0 6 4] m^nmr % yit^mit, mmt 

S:igffL4v^i|S:fflv^T»*Srft|||(t6tttt, ±B 

*tJfj^7 5 y-irt* y ^-r^jf £ mmz. Lxwm l 
*«©^*y/<rtic:RftL,, ^y^rt£jfS4JE£# 

y^TlO^ Torrt*T#ftLfc», /U^JifrtK^ftRll 
$^tlS^^l : K7 5y^«Sr, >vv$%ttmt% 
- £ t ± 0 S *, £ »iS LTR*^t*«± 

[0 0 6 5] SljI^±|Etit©^|rii, 

K7 s y^fe!*l^jS4fcttS^tffiT«Ufc 
R, roSft«e*L4^*«*fflv^-c*^Si?7 5y^ 

[0 0 6 6] iO±5K, 3E?LRail4S:3r#R5?7S 

y^# y s-t'/us t (6^*SR7 s yfls#4Wf £ 
oaR#fiii-5»«-s ^#K-y7?y^#y^T 
^JB©(Wttio-ioonim?S> 9 , ffi^^^#S7 5 yfb 

^!©8®¥li20~200miT"fe 5 r £ L < * EJL 
HaHO^-tt ©KJ?(ifflf 1 0 ~ 3 0 0 nm, ft* L < 14 
20-10 Onm-C&5 0 

[00 6 7] aE?LHi§l 4 ^^t^-^7 5 y### JJ ^ 

[00 6 8] E7Lgii£l4©®|J?[4, St, 

10-300 m % jf*t< (430-100 naT?*, ?U 3?#*^7 
5 y^W^ 5 ^ £ ft^**R7 5 > ft^ft £ © 
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5o~9ofii% m^mmr i y\^m<o^±\m 

[0 0 6 9] #«Bfc*3V>-Cli, iH2ijE?LH^l4 
7S3fcfflV^b*T.5«StH: N ft* 2 i© = 

£<®-mmtwi&x$, ^m^^xhzzt, bp 

gtLTil 10tfCEt±i*5#*it3. S&fc, >f*>ft 10 

fc*?79 a *sT->Q&m (*M63-295695^ 
*) , ^*-/<^MH|rtiEH»T?y (&!¥4-30 
8688*&«) , t K7/Wk^ft 4 -320483-8- 

?4-220995-t^«) , p- (9-7 * MT A*) -N,N-v>-p- 

Mj/u7=.y> mm-z-mv&&m) , 

~v>v-vy-s?m -p-7 i-uytr-u> (#M 20 

¥4 -145192^1) , #<>7-yy (Appl. Phys. Le 
tt., 64*,1245jf, 1994¥#1) * 
■ WN¥8 - 31573*&«) /< 

!? aims*, ^f^^Kftft^ *y7r>$Ht* 
$o&s®{b# (f!43@£ifes#&i«»£!i?££, 27 

a-SY-9, 1996^) #HH&SjVC^a. 
[0 0 7 0] i*ie>©5t>, ±ffi»^77l«-f*t 
bTJt<«fl3&;h,$fl;#*iL-ai, #w^P>ft# 

fc^tt*&Allfc#UT^T*J:^U *4«ot>© 30 

5, 10, 15, 20-T h 7 7^-yV-21H, 23H-JKA'7-f V 
5, 10, 15, 20-7- h7 7x-sU-2m, 23H-zKA-7 >f> = /^ 
h (ID 

5, 10, 15, 20-7 N77x=/U-ZlH,23H->J*A'7-f (I 
I) 

5, 10, 15, 20-T 1* 7 7^~)V-2YA, 23H-tfA'7 <f >-&£& 

(II) 40 
5, 10, 15, 20-7 h 7 7 X-/W21H, 23H-**A'7-f y^Tv 5 
7 A (IV) ***K 

5, 10, 15, 20-T h 7 (4- f y -21H, 23H-JK/V- 7 -f V 
29H,31H-7^ n->7 = > 
A (ID 7?D->7^> 
(ID 7^nv-7-y 

A (II) 4, 4' , 4" , 4" ' -r h 7 7f-29H, 31H-7 9 n > 50 ■ 
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7-y 

[0 0 7 1] ^©J:5tL-C)gj$Sn5(lffi^y77l 
3cOKi¥l±, fits 3~100nn, &2 L< m0~50nmT*$> 

[0072] m.mM4<D±\atmm5i>mitt>ti 

7A»t,o«^Sr»*J:<]E?L«iail4©*iRit||iSlt5 

[0 0 7 3] $ft!5 KJS^e>;fc5S*KBttfl;£*i 
LTIi, ft* 7A>P,©*^ffiA»*asjS<, ^o, ftA 

h 9 y 7 1 4 5 7ttfe#Kft9*ffc ffi L fc < ^ 

[0 0 7 4] ro±5ftft#4rafcttfWtLTIi, 8 
-t Kn^^y yy©7/U5 = !>A««:/j:^OA«l| 
* (ttHBBG9-L94393*&*) , 10- 1 Vu*i/*<y9 
[h]*/ })><D&m# (#M¥6 -322362*4i#) , 
^^xy/U-^-tfy^tis: (^¥1 -245087^ 

H 2 , ^±!®li* (#gS¥ 1 -25 

6584#^fg) , ^f!)/V^7^ff (#IB¥2- 
252793-f^S) , p-7x.~U>ik&» (m^3- 3 
3183#^«) 4 77^7/0 tfJi^>||»«C (#H¥3 
- 37292-5§-&fg) , f oof y5?y»i»fr (i)#S¥3- 

37293#&«) , t7ryv?^lft: (^1^3 -2039 
82#^«) , yn-;Vf|^ (B^b^«70*^ 
^, 2D1 0ZXV2D1 03, 1996^) feJlS. 

[0 0 7 5] *^0»*»**fil±**5ii:tfc383t 
feSrSEtSlft-e, 08*. tf, 

— ?ffl*3ftfi»tK^^-5it (J. Appl. Phys., 65 
*, 3610H, 1989^) ^tffTt>*lTV*5. r<D*S©*IJ 
Jfttt* 

1) K»*o»3tft*tJ;9a3fca*aS|^±, 

2 ) s*fi#©attt j; 5 «3ta**^raE, 

3) *Sfl!f3t^iii1-^*feiftffiffl^ 

4) 5»tttt©fc5V^ft3fcft*fc«^WII, 

[0076] %?<Dmmmmntz>Bmz&^x 

t LT, ^7*^VfcftS$*L5t"7^-fey|iWft: CftR 
¥4 -335087#^«) , drt^U K>R*# (#M¥5 
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BB¥5 -198377#&«) £, **h$ffl£ftLX 0.1- t5r£t>, J|^oS**tSiJhS*5#»4*te-efc5 
10S*%K-^t5di:fcJ:t), 3*F©»**tt, »fc (Appl.Phys. Lett., 70$, 152K, 1997^ ; IEEE Tran 



[0 0 7 7] 5 t>]E?L#ai 4 i m<D%mXM 1 0 0 8 4 J g 1 - 3 i4, *38Mlffiffl 



*t*!> K>»*ff, i^3©3i*fi*4rK- Wfc, Sfi±fcB*7, Ml 5, E?L«i£l4, HMi 

3f£o*«T?ft-g'LTj3< ****** a. *fc, ±E#K *<ii-*^Slltt©i«v^oSffi<D^lc*|SlO 

*t©jM53£#fc®*K-:/i,fc!K isst, ftsitsft [oos 5] *mm. %wmm%m?Ah *-©* 

[0 0 7 8] £©i5fcLXJ&SS*l,53ftl5©«l¥ feSX- Yv h y „ ? *:RfcKR£ftfc«£©^T 

14, a#, 10-200 ran, fiiL< (430-100 rraXifc5 0 jS^XfcSJltS rt#-e£5. 

[0 0 7 9] tf«MtJW83te**©3&#3»** S 6 fcfli [0 08 6] 

£#5*ife£LX, H3K*1-Jo<, 18*1 5 ©it* lUffiM *55WSrHJfiW&tJ t tt:«ffl|ltJ;oT)E 

e»te^#ss6 traits r©«^ izmmmwi-zniK ^mmomwm^^ 
m^eizm^h^t^mm, ng7i'?,otm 20 t>, &T©i&jfe«©iB*H;:i»££ft5fc©-?ti4K 

*1fS?7^-A#W# (Appl. Phys. Lett., 55$, 148 [0 0 8 8] #7**«Lkfc-fV3?frA • *J*»flA 

9K, 1989^ffi) ^-tnfeSrPMMA^OHfJIBt^ffeL (I TO) 39Ji*1tlJE& 120nmii8fLfcfc© (^t?T 

fc^ (Appl. Phys. Lett., 61$, 2793H, 1992¥) , ->^I±S! ; r-AdWia ; hJgftlSQ) fcfflfr 

7xt>hB!iyBi# (#BB¥5 -331459-g^«) , ©7* h y y^77^5^tS^x;/^y^^fflisT 2 

2-t-^^/W9, HHJ.N'-^W/ 7 V Yv*J >'M % arif©* b 94 7*fc'**-=l'^l,X|§ftfcJt?]SlELfc. 

y (Phys. Stat. Sol. (a), 142$, 489H, 1994^) , /^-J'JMtLfc I 7Hr h VtiSigf & 

[0 0 8 0] HT-ffi&l 6 ©ffl|J?{4, St, 5-200™, t**m*^>«**ffofc, 

ff * L < 1410-100 nmXfe 5, [0 0 8 9] flBS©*ifet 4 5 Lfc£*Ki?7 5 V 

[0 0 8 1] BtH7i4, Mf5fcfI^£aAt5&#] Sttfyi-? 1 * 1 ©#f (1-5) ; lft¥ 

«r*fct. &M7 kLxm^biizwRtt, iiflE»«2 $#^i93oo ; #7*«ij[ wee) trTiB©&ft 

<i^sAWjr5ti4, mmmm^mm^t mm u-^nnx^ 

<, *X, v^*5"£A, -fl^pA, 7 MffiiESIg 30 Dug/ml] 

/1^-t>a, fi^©aS4AlSfcl4*H6©^!JSffl 2500 [rpra] 

l^ft*. ^MiiLXi4, -7 40 ^^@C«fW 25 [#] 

■e-A<*©ffitt*BBSS:#A«*^*tf hh?>, ±E©^ Mc 4 D30im©KJ¥©JS-fci*«;SS?B 

[0082] ^ffi7©mj?i4ii^ tsa-efc ^*^fc„ 

5„ j6tt*H*^Jl*>e)fifc5St*SrfiHlt5l«^ - [0 0 9 0] JJtfc, ±|2iK y i-f^Srft^BSLfc* 

©±ii*bt, *fc*HW**<*«fcMLXS**4Ji t6«rJ(Sfll«Sei*iKRllLfc. ±GK«©fl#ft«rtt 

5 0 r©BW©fc©fc, 7^S-?A, « t xj/^K orr (fe 7 X 10 s Pa) KTKl*5 * h 7 y 7* 

7 oA, ^, fi^©#l^^ti5 0 Srltfc)ftttm#>7'*ffl^X#^Lfc 0 ±Bt«rtfc 

[0 0 8 3] Sfet, fiS7i^l5Sfcf41^^ Et**lfc-fc7 5y^^#tA*lfcTlE*3g^aS 
1 6 ©#®{CLiF, Li 2 Q^mm (0. l~5nm) 50 • tlZ>m&7 5 yfb^# : 4, 4'-** [N~ (1-^-7^ 



s. Electron. Devices, 44#, 1245H, 1997^) , 



5 0 ftfc, 3S3fel©*^hWC±(at7^-fe>«i» 



©-MSr^tt©XfooT., *38MlifirbSI^©t)©K 
RS*n5t©Tfri4V\ 0iJ^i4s H 1 t (4JS©*ifis 
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Ar) +7i=^7?/] tf7x=/l/ (A-l) %im 
IXmZfi^tz. 8**©*£*|42.8Xl(f Toir 
(m.7X10- i p a ) T\ Rif60rai©K*#yx-T^«l 

[0 0 9 1] 
[ft 15] 



(A-1) 



[0 0 9 2] , ?g#a 5 ©#$i UC, WT©# 

jt^fci5%t7'/l'5 = !>A0 8-t Kn^rv'^ry U 
Al (CH.NO) . (E-l) *fflJimMO*&l:m 

n^rv/df 7 y >»ft:o/uy#jft*li 275~285t;©f&g[ 
TWlPt, 3R*«F©*S*I42.5X10'* Torr CR3.3X10 
Pa) , IMHUEttO. 3-0. 4nm/$T\ 3Rt*itfc383t 
awflffllttBiMTibofc. 

[0 0 9 3] 

[ftl6] 



(E-1) 



[0 0 94] ife(3, ±1BO jEflJfcSS 4 &tf|8#Jl 5 £ '. 

[0095] »**5*-coas* ^ffofc*^ 
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2.7X10" 1 Pa) £JtTKft5*r#aLfc. fc^T, ft& 

l/x^-f^ffl^T, KS^IXIO" 5 Torr (#1)1.3X10 
~'Pa) s lfS#ra3^20#T"ffofc o *fc, v^->r> 
At«©JR^ttH:iO:1.5 t Lfc 0 SfclOR^-C, St 

0 Kirc*7/K --7A£-^*->?A '«£&K©±na 

*ttl. 5 X 10" 5 Torr GR2. 0 X 10~ 3 Pa) , Hflffl 14 1 £ 

^A©2isis©itP#©a«itti4mfi^itL 

[0 0 9 6] GLh©*fcLTs 2mmX2mni©t^X©|g^ 

[0 0 9 7] C©*^©383t#ttSr*9fc*+, ftgic 
*5^T, ^3fc»^t4250mA/cm ! ©mS®«T*©flt, 3Sft 
0 1/mt 100cd/m 2 T©«, »S/««liJWE-««fcfc£ 
#tt©ffit£, mmt 100cd/V ■?©£££* 

[ 0 0 9 8 ] * 9 4 D , MM. *»#»*©**#* 

[0 0 9 9] Jtttfll 

E?Ltt^l 4 t LT60nm©KJi>©jiLlE{£#*3r§l£7 5 
>ft£* (A-l) a©**»J4Lfctttt3afcmilPI 

[0 10 0] C©*^©*3tWtt**9K*t. 
[0 10 1] tfcKM2 

fftfJJi-TVi' (1-5) a©*fc#J*LfcffllH:3SlS0!l 

[0 10 2] 
[«9] 





@250nwcni £ 


@100 cd/m 2 


Icd/A] 


«E 

[V] 
@1 00 cd/m 2 


SJS15I1 


6100 


1.1 


3.6 


10 




8900 


1.4 


3.7 


8 




6200 


1.3 


2.S 


7 



[0 10 3] 

TfNRLfc. 

1 0 1 0 4 ] HIM 1 i LT»ii*^« Ufc I T 
#-McAftfcElTfc3S+*7*n->7=V (B-l) 



O^Torr ($5. 3X10 H Pa) 4 i£j£&0. 1~0. 2na/#T? 
JSttflft^, KJP20nB©B«^ v 7 7 1 3 

[0 10 5] 

[ft 1 7 ] 




<B-1) 



[0106] ftc %mw imm^Lx, »<?y 

(1-5) 30nmi tffflBte£*£*«7 5 yft-g* (A- 
1) 60nn£>&£ft]E?Ltti£J|4, iE8-t Kn*-># 
(E-l) 75i*fi»6j8583fel5&«!Lfc 

1 otast. 

I0107] jElOtO, BHi^y7rlO*A^J: 
[0 10 8] JtiRfflS 
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* (a- i ) tDfrim^m&mmm 2 1 

+. 

[0 10 9] tt|fetl4 

m,mm^4 1 lx zom^mif mmmm^riyt 

##]jx— fA- (1-5) fro^£ffMLfcft!ittfM 

si oic^-r. 
[0110] mmms 

0 E7L«5iiii i LX , j»E*#«i?7 5 y x-r 

A ( 1 - 5 ) iiHBfi^*S«l7 5 yfl;£* (A- 

1) ft>S£fe$ft (gft: ?on*H £#i£^7S 

y i-t^ : m?%mr 5 yft£*= 5 

6:44 Utttfc) ) S:fflV^a*«SrmfiaLt«lH:|5 

[0111] £ttft|4 

ffi» : f-***7 5 Wfc-a-* i LTTfE©{fc<g-#) (A- 

2) frfl^fcfttt* **«3tlRlttlCUT*^SrfmU 

[0 112] 



[ftl 8] 



' h -^CHD^\ (a- 2 ) 



H 3 C 



[0 113] 



[jSlO] 





@250mA/cm 2 


Ll m/W] 
@100cd/m 2 


Ccd/A] 


[V] 
@100 cd/m 2 


mm 2 


9300 


1.8 


3.4 


6 


mums 


4400 


1.2 


2.4 


6 




5700 


1.4 


2.6 


6 




7300 


1.3 


2.7 


6 




7900 


1.3 


" 2.4 


6 



[0114] mmm 

mzx^mmm^t, mmi^/mx-v 



[01 15] 14, 5i9wej*>4±5t, Kasffc 

*Bi*ii, JEKi*jEoi|aifc«HfilSnfc 0 

[0 116] J£fi0|5 
50' tt«0lj3tf^»Lt*^t, HJ6W5t|3«KLTlfjfc 
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i5mA/cm 2 X*<D$m®<Dn&<Dmmmtm 4 £, «E© 
[0 117114, 5±5H&4»4J:5fclWt©ttT# 

[0 118] 

&JgJ*+5 r i TH«H4fttH&*1«H4©ffl± Lfc**tr 
[0 119] $oT, *«Mlcj:8*ll«JMS3fc*^H: 

iLTris *©ttfftt!5*tt*$^fc©-Cib«. * 
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mi) mwmmmm%^<Dm<DMn<D~m 
a 2] *Bw©^«!M&3te**©jas©jg«©&0 

S3] *l8M©W««ff»3t*^©lt*©^«©HiJ© 
**t«SlllflBBa-CJb5. 

:a 4 ] goi^ 5 xtwfcttw 5 t*s»t 5 *fif)sff »#©» 

S©SB#3gftSr^1"^7 7-efe5 0 

:m 5 ] £jwy 5 fttwt««i 5 t*s it 5 it aft#i$©e 

»*ffJf*n©SB#^^t^7 7T-fe5 0 

:**©iw!] 
sis 




■3»i/f; 7 7 m 



[03] [BB4] 




o I ' ' ' 1 1 « 

0 1 2 3 4 5 6 

I20t«8*n Dnir] 
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